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1
$n$ $a_{1},$ $a_{2},$ $\ldots,$ $a_{n}$
$a_{1},$ $a_{2},$ $\ldots,$
$a_{n}$
$n=3,4$. Heron (1 )
. Brahmagupta (7 )
$n=5$ 1994 DPRobbins [5]
Robbins 1 $\{a_{1}, \ldots, a_{5}\}$ 7 (
$\cross 5$ ) 7
P. Pech[4] 7 (2004 )
2,922 $\nwarrow$
$A_{7}x^{7}+A_{6}x^{6}+A_{5}x^{5}+A_{4}x^{4}+A_{3}x^{3}+A_{2}x^{2}+A_{1}x+A_{0}=0$ ( )









1815 2012 124-132 124
22.1
(1690) 7 ( 1)
3 2
$d^{14}$ Robbins




$\circ$ (1674) (1683). (1685). [ (1689)
1 ( )
2.2
1 3 $u,$ $v$
$\{a_{1}, a_{2}, u\},$ $\{u, v, a_{5}\},$ $\{a_{3}, a_{4}, v\}$ Heron $Q(a_{1}, \ldots, a_{5})[u, v, r]$
$\{\begin{array}{l}f_{1} = (a_{1}+a_{2}-u)(a_{2}+u-a_{1})(u+a_{1}-a_{2})(a_{1}+a_{2}+u)r^{2}-a_{1}^{2}a_{2}^{2}u^{2}f_{2} = (u+v-a_{5})(v+a_{5}-u)(a_{5}+u-v)(u+v+a_{5})r^{2}-u^{2}v^{2}a_{5}^{2}f_{3} = (a_{3}+a_{4}-v)(a_{4}+v-a_{3})(v+a_{3}-a_{4})(a_{3}+a_{4}+v)r^{2}-a_{3}^{2}a_{4}^{2}v^{2}\end{array}$
125
$v$ $u$ $r$




$\#d$ : $(=$ $\hat {}2)$ al: $a2$ : $a3$ : $a4$ : $a5$ :
$>p1;=(a2^{arrow}4+a3^{arrow}4-2*a2^{-}2*a3^{\sim}2)*d$ : $\#p1$ :
$>p2;=d*a2^{-}2+d*a3^{-}2-2*a2^{\sim}2*a3^{-}2$ : $\#p2$ :
$>p3;=a4^{\sim}4+a5^{-}4-2*a4^{\sim}2*a5^{-}2$ : $\#p3$ :
$>p4;=d*a4^{-}2+d*a5^{-}2-2*a4^{-}2*a5^{-}2$ : $\#p4:,\grave{ }\backslash$
$>p5;=d-2*al^{arrow}2$ : $\#p5$ :
$>p6;=2*d^{-}2*a1^{\sim}2+2*p4*p5-d*p2$ : $\#p6$ :
—————————————————————–
$>p7;=(6*d^{-}2*a1^{-}4+8*p4*p5*alarrow 2+4*p3*p5^{-}2+4*p4^{-}2)$
$>$ $-$ $(2*d^{-}2*p3+4*d*p4*al-2+d*pl)$ : $\#p7$ :
$>p8;=(d^{\sim}2*a1^{arrow}6+p3*p4*p5+p4*p5*al^{\sim}4+2*p4^{-}2*a1^{-}2)$
$>$ $-$ $(d^{-}2*p3*a1^{\sim}2+2*d*p3*p5*al^{-}2+2*d*p4*alarrow 4)$ : $\#p8$ :
$>p9;=(d^{-}2*p3^{\sim}2+d^{-}2*al-8+4*p4^{-}2*a1^{\sim}4+2*d^{\sim}2*p3*a1^{\sim}4)$
$\#------------------------------------------------------------>-(4*d*p3*p4*a124*d*p4*a16):\#\underline{p9:}$
$>q1;=4*pl*p8-2*p2*p9$ : $\#q1$ :
$>q2;=pl*p7-d*p9$ : $ $q2$ ;
$>q3;=pl*p6+p2*p7-2*d*p8$ : $\#q3$ :
—————————————————————–
$>q4:=d*q2^{-}2+4*p1^{\sim}2*p6*q3+8*p2^{\sim}2*p6*q1$ : $\#q4$ :
$>q5:=2*d*q3*ql+8*pl*p2*p6*q2$ : $\#q5$ :
$\#$
$\#$ Izeki’s solution
$>$ p-Izeki: $=$ simplify(q4-q5): degree(p-Izeki.d);
7
$\#$
$\#$ Confirmation: if it is $0$ , p-Izeki is correct.
$>$ simplify (p-Izeki $-pD$) ;















$\frac{1}{\sqrt{3}}$ ( $5$ )
$\circ$ $(a_{5}:=0)$




D.P.Robbins[5] $\{a_{1}, \ldots, a_{n}\}$
$k_{n}= \sum_{j=0}^{n-1}(n-j)(\begin{array}{l}2n+1j\end{array})$
$k_{1},$ $k_{2},$ $k_{3},$ $\ldots=1,7,38,187,874,$ $\ldots$. $(2n+1)$. $(2n+2)$ 2
. $arrow$ 1 $arrow$ 7 $arrow$ 38. $arrow$ 2 $arrow$ 14 ( $k_{n}$ ) $\cross$ ( $k_{n}$ )
$n=3$ 1 (Heron ).
$n=4$











$Q(a_{1}, \ldots, a_{6})[u, v, w, r]$
$\{\begin{array}{l}f_{1} = (a_{1}+a_{2}-u)(a_{2}+u-a_{1})(u+a_{1}-a_{2})(a_{1}+a_{2}+u)r^{2}-a_{1}^{2}a_{2}^{2}u^{2}f_{2} = (u+v-a_{6})(v+a_{6}-u)(a_{6}+u-v)(u+v+a_{6})r^{2}-u^{2}v^{2}a_{6}^{2}f_{3} = (a_{5}+v-w)(v+w-a_{5})(w+a_{5}-v)(a_{5}+v+w)r^{2}-a_{5}^{2}v^{2}w^{2}f_{4} = (a_{3}+a_{4}-w)(a_{4}+w-a_{3})(w+a_{3}-a_{4})(a_{3}+a_{4}+w)r^{2}-a_{3}^{2}a_{4}^{2}w^{2}\end{array}$
$w,$ $v,$ $u$ CPU 2 ( :
Maple$14(Win64)$ , Xeon$(2.93GHz)\cross 2,24GB)$
${\rm Res}(f_{1}, {\rm Res}(f_{2}, {\rm Res}(f_{3}, f_{4}, w), v), u)/r^{\ell}=0$
$\Rightarrow$ $B_{14}x^{14}+\cdots+B_{1}x+B_{0}=0$ . . . $($ $)$ $x=r^{2},$ $B_{i}\in Z[a_{1}, \ldots a_{6}]$
( )
(i) Robbins 14
(ii) $7$ $\cross 7$ ( 9 ) Robbins
(iii) ( ) $a_{6}:=0$
$(A_{7}x^{7}+A_{6}x^{6}+A_{5}x^{5}+A_{4}x^{4}+A_{3}x^{3}+A_{2}x^{2}+A_{1}x+A_{0})^{2}=0,$
( ) ( )
(iv) ( ) $x(=r^{2})$ 7
$f_{1}(a_{1}, \ldots, a_{6}, x)\cdot f_{2}(a_{1}, \ldots, a_{6}, x)=0$
$(a_{i}:=1)$ , $(a_{6}:=0)$










$f_{1}(a_{1}, \ldots, a_{4},x)\cdot f_{2}(a_{1}, \ldots, a_{4}, x)=0$
$fi,f_{2}$ $x$ 1 $fi$ Brahmagupta ( )
$(a_{i}:=1)$ , $(a_{4}:=0)$. $f_{1}(1,1,1,1, x)$ $\Rightarrow$ $2x-1=0$ ( ). $f_{1}(1,1,1,0, x)$ $\Rightarrow$ $3x-1=0$ ( )
$f_{2}(1,1,1,0, x)$ $\Rightarrow$ $3x-1=0$ ( ). $f_{2}(1,1,1,1, x)=0$ $a_{1},$ $a_{2},$ $a_{3}:=1$
$f_{2}(1,1,1, a_{4},x)/(a_{4}-1)^{3}=(a_{4}+3)x-1$




( ) $+$ ( u)
$x=r^{2}$
$\{\begin{array}{ll}f(a_{1}, a_{2}, a_{3}, a_{4}, a_{5}, u;x) = 0 (\deg_{x}f=14)g(u, a_{6}, a_{7};x) = 0 (\deg_{x}g=1)\end{array}$
${\rm Res}(f, g;u)$
$a_{i},$ $u$ $a_{i}^{2},$
$u^{2}$ $f,$ $g$ $\tilde{a}_{i}=a_{i}^{2},\tilde{u}=u^{2}$
$\tilde{u}$
$\{\begin{array}{l}f = p_{16}\tilde{u}^{16}+\cdots+p_{1}\tilde{u}+p_{0}g = q_{2}\tilde{u}^{2}+q_{1}\tilde{u}+q_{0}\end{array}$ $(p_{i}, q_{i}\in Z[\tilde{a}_{1}, \ldots\tilde{a}_{7},x])$
$f$ $g$
$h$ $:=$ prem$(f, g;\tilde{u})=r_{1}\tilde{u}+r_{0}$ $(r_{i}\in Z[\tilde{a}_{1}, \ldots\tilde{a}_{7}, x])$
$h$ ${\rm Res}(f, g;u)$ ${\rm Res}(g, h;u)$













$\varphi(x):=\phi(x)/x^{21}$ . . . $(l)$
$x$ 38 Robbins
$x$





$\cross 2$ / /
$\varphi(x)$
$o$ $\prod(a_{1}\pm a_{1}\pm a_{2}\pm a_{3}\pm a_{4}\pm a_{5}\pm a_{6}\pm a_{7})$ ( 64 )
$o$ $a_{1}^{20}a_{2}^{20}a_{3}^{20}a_{4}^{20}a_{5}^{20}a_{6}^{20}a_{7}^{20}$. $a_{7}:=0$ $(\theta)$
$x^{10}(B_{14}x^{14}+\cdots+B_{1}x+B_{0})^{2}=0$
1 $r$ 7





5 6 7 8 9
(
http: $//dbr$ . library.tohoku.ac.jp/infolib/meta-pub/G0000002wasan ). / (1680) ( )
2 5 2 7
. [ (1683) $arrow$ 14. (1690) $arrow$ 14
130
2 [1] [6]
5 6 7 8 9 7
$5$ $+$ 1 5
$r=4.5059$ , 4.6021, 4.8029, 6.0198, 6.0355
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